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(57) Abstract: 

Problem to be solved: To provide a terminal adapter that 
enables a user to easily inquire the cause of 
communication trouble at low cost. 

Solution: This terminal adapter is equipped with an 
asynchronous monitor part 135 which acquires monitor 
information on asynchronous PPP packets transferred 
between a terminal device control part 131 and an 
asynchronous- synchronous PPP conversion part 133, a 
synchronous monitor part 136 which acquires monitor 
information on synchronous PPP packets transferred 
between a line connection part 134 and the conversion 
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part 133, a storage part 137 which stores the monitor 
information, and a format conversion part 1 32 which 
converts the monitor information stored in the storage 
part 137 to a data format that a monitor terminal device 
12 can easily decode. 

[Claims] 

[Claim 1] In a terminal adapter that makes connection 
between a data communication terminal and a 
communication line network, and is provided with a 
synchronous/asynchronous conversion function of a 
point-to-point protocol (PPP), a terminal adapter 
provided with a monitor information memory means 
that stores an exchange of information made between a 
data communication terminal and a communication line 
network. 

[Claim 2] The terminal adapter according to claim 1 in 
which a monitor information memory means performs 
protocol analysis of a synchronous PPP packet by which 
an exchange is made between an asynchronous PPP 
packet and a communication line network with which an 
exchange is made between data communication 
terminals and stores the result as monitor information. 

[Claim 3] The terminal adapter according to claim 2 
including a packet alignment means into which a 
monitor information memory means rearranges an 
asynchronous PPP packet and a synchronous PPP 
packet according to a time series. 

A code analysis means to perform protocol analysis of a 
rearranged packet and to acquire monitor information. 
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[Claim 4] The terminal adapter according to claim 3 
provided with a displaying means for displaying 
monitor information. 

[Claim 5] The terminal adapter according to claim 4 
provided with a format conversion means that carries 
out format conversion of the monitor information to a 
data format that is easy to display by a displaying 
means. 

[Claim 6] The terminal adapter according to claim 3 - 
claim 5 whose displaying means is a data 
communication terminal. 

[Detailed description of the invention] 

[0001] 

[Field of the invention] This invention relates to the 
terminal adapter with which a user can perform the 
cause inquiry easily with low cost, when 
communication failure occurs, especially about the 
terminal adapter that makes connection between a data 
communication terminal and a communication line 
network. 

[0002] 

[Description of the prior art] As a terminal adapter that 
exchanges information mutually between a data 
communication terminal and communication line 
networks, such as an ISDN line network, there is a 
terminal adapter provided with asynchronous and the 
synchronous conversion function of a point-to-point 
protocol (PPP). Drawing 7 is a block diagram showing 
an example of the composition of the communications 
system including such a terminal adapter. 
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[0003] The asynchronous data terminal device 7 1 is 
connected with ISDN line network 73 by the terminal 
adapter 72. Between the asynchronous data terminal 
device 71 and the terminal adapter 72, it is connected by 
RS232-C cable, for example. Here, the asynchronous 
data terminal device 7 1 is asynchronous and is a 
terminal device that transmits and receives a PPP 
packet, for example, there is a personal computer. 

[0004] In the terminal adapter 72, the terminal device 
control part 721 includes RS232-C port and the like, 
receives the information that should be received from 
the asynchronous data terminal device 7 1 and sends out 
the information that should be sent out to the 
asynchronous data terminal device 7 1 . The line 
connection part 723 includes an ISDN interface board 
from ISDN line network 73, receives information and 
sends out the information that should be sent out to 
ISDN line network 73. The asynchronous-synchronous 
PPP conversion part 722 carries out the protocol 
conversion of the information outputted from the 
terminal device control part 721, and outputs it to the 
line connection part 723. The protocol conversion of the 
information outputted from the line connection part 723 
is carried out, and it outputs to the terminal device 
control part 72 1 . 

[0005] Next, operation of the communications system 
shown on drawing 7 is explained. The terminal device 
control part 72 1 outputs the asynchronous PPP packet 
outputted from the asynchronous data terminal device 
7 1 to the asynchronous-synchronous PPP conversion 
part 722. 
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The asynchronous- synchronous PPP conversion part 
722 changes the asynchronous PPP packet into a 
synchronous PPP packet, and sends it out to ISDN line 
network 73 by the line connection part 723. 

[0006] It is received in the line connection part 723, and 
the synchronous PPP packet received from ISDN line 
network 73 is outputted to the asynchronous- 
synchronous PPP conversion part 722. The 
asynchronous- synchronous PPP conversion part 722 
changes the synchronous PPP packet into an 
asynchronous PPP packet and sends it out to the 
asynchronous data terminal device 71 by the terminal 
device control part 72 1 . 

[0007] As mentioned above, when the terminal adapter 
72 carries out protocol conversion mutually between an 
asynchronous PPP packet and a synchronous PPP 
packet, the asynchronous data terminal device 71 can 
exchange data between ISDN line networks 73. 

[0008] 

[Problems to be solved by the invention] However, 
when communication failure occurs in the mentioned 
above communications system, it is necessary to 
monitor the protocol of both synchronous PPP packets 
with which an exchange is made between the 
asynchronous PPP packet and ISDN line network 73 
with which the cause inquiry is benefited for an 
exchange between the asynchronous data terminal 
devices 71. Here, there are connections impossible 
between the asynchronous data terminal device 7 1 and 
the Internet Service Provider that is not represented, as 
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communication failure, for example. Although 
measuring devices, such as a protocol analyzer, are 
required for a monitor, since it is expensive, in order for 
a user to do a cause inquiry, generally in the field of 
cost, difficulty produces such a measuring device. Using 
such a measuring device, special knowledge is required 
to perform a cause inquiry, and difficulty arises in the 
technical side. 

[0009] Although there is a plan of requesting a monitor 
from an Internet Service Provider, Internet providers 
can examine Ihe cause of communication failure only by 
monitoring the protocol of a synchronous PPP packet at 
this time. Thus, since there is little information for a 
cause inquiry, the situation where the period for a cause 
inquiry does not delay or a cause inquiry is not 
thoroughly released depending on the case may arise. 

[0010] Next, this invention solves the above technical 
problems. The purpose is for a user to provide the 
terminal adapter that can carry out the cause inquiry 
easily with low cost, when communication failure 
occurs. 

[0011] 

[Means for solving the problem] According to the 
invention corresponding to claim 1 , a terminal adapter 
was considered as composition provided with a monitor 
information memory means that stores an exchange of 
information made between a data communication 
terminal and a communication line network. 
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[0012] According to the invention corresponding to 
claim 2, in a terminal adapter, a monitor information 
memory means performs protoco 1 analysis of a 
synchronous PPP packet by which an exchange is made 
between an asynchronous PPP packet and a 
communication line network with which an exchange is 
made between data communication terminals and stores 
the result as monitor information. 

[0013] According to the invention corresponding to 
claim 3, in a terminal adapter, a monitor information 
memory means is provided with a packet alignment 
means that rearranges an asynchronous PPP packet and 
a synchronous PPP packet according to a time series 
and a code analysis means to perform protocol analysis 
of a rearranged packet and to acquire monitor 
information. 

[0014] According to the invention corresponding to 
claim 4, a terminal adapter is considered as composition 
provided with a displaying means for displaying 
monitor information. 

[0015] According to the invention corresponding to 
claim 5, in a terminal adapter, a format conversion 
means that carries out format conversion to a data 
format that is easy to display monitor information by a 
displaying means. 

[0016] According to the invention corresponding to 
claim 6, in a terminal adapter, a displaying means is a 
data communication terminal. 
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[0017] 

[Embodiment of the invention] Next, the embodiment 
by this invention is described with reference to 
drawings. Drawing 1 is a block diagram showing an 
example of the communications system including the 
terminal adapter according to this invention. 

[0018] The asynchronous data terminal device 1 1 is 
connected with ISDN line network 14 by the terminal 
adapter 13. Internet Service Provider 15 is connected to 
ISDN line network 14. The asynchronous data terminal 
device 1 1 and the terminal adapter 13 are connected by 
RS232-C cable, for example. The asynchronous data 
terminal device 1 1 is a terminal device that transmits 
and receives the packet (an asynchronous PPP packet) 
by an asynchronous point-to-point protocol (PPP), for 
example, there is a personal computer. 

[0019] The monitor terminal device 12 is connected to 
the terminal adapter 13. Also, connection here may use 
RS232-C cable, for example. The monitor terminal 
device 12 is a terminal device for monitoring the 
exchange of the information between the asynchronous 
data terminal device 1 1 and Internet Service Provider 
15. The same composition as the asynchronous data 
terminal device 1 1 may be sufficient as the monitor 
terminal device 12. 

[0020] Drawing 2 is a block diagram showing the 
composition inside the terminal adapter 13. The 
terminal device control part 131 sends out the 
information that should receive and send out the 
information that should be received from the 
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asynchronous data terminal device 1 1 to the 
asynchronous data terminal device 1 1 . The terminal 
device control part 131 is a device that performs 
connection control between the asynchronous data 
terminal devices 1 1 , for example, includes RS232-C 
port. 

[0021] The line connection part 134 includes an ISDN 
interface board, and sends out the information that 
should receive and send out the information that should 
be received from ISDN line network 14 to ISDN line 
network 14. The asynchronous- synchronous PPP 
conversion part 133 carries out the protocol conversion 
of the information outputted from the terminal device 
control part 131 and outputs it to the line connection 
part 134. The protocol conversion of the information 
outputted from the line connection part 134 is carried 
out, and it outputs to the terminal device control part 
131. 

[0022] The asynchronous monitor part 135 analyzes the 
information for which an exchange is made between the 
terminal device control part 131 and the asynchronous- 
synchronous PPP conversion part 133 and outputs it to 
the storage part 137. Similarly, the synchronous monitor 
part 136 also analyzes the information for which an 
exchange is made between the line connection part 134 
and the asynchronous-synchronous PPP conversion part 
133 and outputs it to the storage part 137. The storage 
part 137 includes storages, such as SRAM and DRAM. 
The format conversion part 132 carries out format 
conversion of the information stored inside the storage 
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part 137 and sends it out to the monitor terminal device 
12. 

[0023] Next, operation is explained with reference to 
drawing 3 - drawing 6. The asynchronous data terminal 
device 1 1 performs an access request to Internet Service 
Provider 15 with a user's directions by the terminal 
adapter 13 and ISDN line network 14. At this time, the 
terminal adapter 13 performs call origination to Internet 
Service Provider 15 using D channel of ISDN, for 
example. And between the asynchronous data terminal 
device 1 1 and Internet Service Provider 15, the 
communication transfer by PPP is made after a line 
connection. 

[0024] Transmission of an asynchronous PPP packet is 
made between the asynchronous data terminal device 1 1 
and the terminal adapter 13. On the other hand, between 
ISDN line network 14 and the terminal adapter 13, 
transmission (a synchronous PPP packet) of the PPP 
packet in a synchronization is made. Thus, in order to 
make the exchange of information between the 
asynchronous data terminal device 1 1 and ISDN line 
network 14, consistency between an asynchronous PPP 
packet and a synchronous PPP packet needs to be taken. 
Next, the asynchronous-synchronous PPP conversion 
part 133 performs protocol conversion mutually 
between an asynchronous PPP packet and a 
synchronous PPP packet. 

[0025] That is, the protocol conversion of the 
asynchronous PPP packet from the asynchronous data 
terminal device 1 1 obtained by the terminal device 
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control part 1 3 1 is carried out to a synchronous PPP 
packet and it sends out to ISDN line network 14 by the 
line connection part 134. The protocol conversion of the 
synchronous PPP packet from ISDN line network 14 
obtained by the line connection part 134 is carried out to 
an asynchronous PPP packet, and it sends out to the 
asynchronous data terminal device 1 1 by the terminal 
device control part 131. 

[0026] Drawing 3 is a block diagram showing an 
example of the composition inside the asynchronous- 
synchronous PPP conversion part 133. The 
asynchronous PPP interface part 31 is an interface that 
exchanges information mutually between the terminal 
device control parts 131. Similarly, the synchronous 
PPP interface part 33 is an interface that exchanges data 
mutually between the line connection parts 134. 

[0027] The code conversion part 32 performs protocol 
conversion mutually between the information outputted 
from the asynchronous PPP interface part 3 1 and the 
information outputted from the synchronous PPP 
interface part 33. Namely, the asynchronous PPP packet 
outputted from the asynchronous PPP interface part 3 1 
is changed into a synchronous PPP packet, and it 
outputs to the synchronous PPP interface part 33. The 
synchronous PPP packet outputted from the 
synchronous PPP interface part 33 is changed into an 
asynchronous PPP packet and it outputs to the 
asynchronous PPP interface part 3 1 . 
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[0028] As mentioned above, it becomes connectable 
with the asynchronous data terminal device 1 1 and 
ISDN line network 14 because the asynchronous- 
synchronous PPP conversion part 133 carries out 
protocol conversion mutually between an asynchronous 
PPP packet and a synchronous PPP packet. Thus, 
communication by PPP is achieved between the 
asynchronous data terminal 1 1 and Internet Service 
Provider 15. 

[0029] The asynchronous monitor part 135 performs 
protocol analysis of the asynchronous PPP packet by 
which an exchange is made between the terminal device 
control part 131 and the asynchronous- synchronous PPP 
conversion part 133, and outputs it to the storage part 
137 by making the result into monitor information. 
Similarly, the synchronous monitor part 136 performs 
protocol analysis of the synchronous PPP packet by 
which an exchange is made between the line connection 
part 134 and the asynchronous- synchronous PPP 
conversion part 133 and outputs it to the storage part 
137 by making the result into monitor information. 
Drawing 4 is a block diagram showing an example of 
the composition inside the asynchronous monitor part 
135. The composition of the synchronous monitor part 
136 is the same as that of the asynchronous monitor part 
135. 

[0030] The packet aligned part 41 rearranges the 
asynchronous PPP packet by which an exchange is 
made in accordance with a time series between the 
terminal device control part 131 and the asynchronous- 
synchronous PPP conversion part 133, and outputs it to 
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the PPP analyzing parts 42. The PPP analyzing parts 42 
conduct protocol analysis of the asynchronous PPP 
packet outputted from the packet aligned part 41 and 
acquire monitor information. At this time, a code, an 
identifier, frame length, an option, and the like are 
extracted from a packet, for example. 

[0031] And monitor information is stored temporarily in 
the inside of the preserving part 43, and it outputs to the 
storage part 137. The preserving part 43 includes a 
buffer memory, for examp le. Drawing 5 is an 
explanatory view showing an example of the monitor 
information stored inside the storage part 137. In the 
same procedure as operation of the asynchronous 
monitor part 135, the synchronous monitor part 136 also 
performs protocol analysis of the synchronous PPP 
packet by which an exchange is made between the line 
connection part 134 and the asynchronous- synchronous 
PPP conversion part 133 and outputs it to the storage 
part 137 as monitor information. 

[0032] The format conversion part 132 carries out 
format conversion of the monitor information stored 
inside the storage part 137 to the data format that the 
monitor terminal device 12 tends to decode one by one, 
and sends it out to the monitor terminal device 12. For 
example, monitor information is changed into the data 
of text format and it sends out to the monitor terminal 
device 12. 

[0033] And the monitor terminal device 12 displays 
monitor information one by one based on the 
information by which format conversion was carried 
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out. For example, it displays on the display with which 
the monitor terminal device 12 is equipped. Drawing 6 
is an explanatory view showing an example of the 
monitor information displayed on the monitor terminal 
device 12. The user can grasp the exchange of the 
information between the asynchronous data terminal 
device 1 1 and Internet Service Provider 1 5 by referring 
to the monitor information displayed on the monitor 
terminal device 12. Thus, when communication failure 
occurs, the cause inquiry can be performed easily. Here, 
there is connection impossible between the 
asynchronous data terminal device 1 1 and the Internet 
service provider 15, as communication failure, for 
example. 

[0034] As mentioned above, according to this 
embodiment, the terminal adapter 13 makes monitor 
information the protocol analysis result of the 
synchronous PPP packet by which an exchange is made 
between the asynchronous PPP packet and ISDN line 
network 14 with which an exchange is made between 
the asynchronous data terminal devices 1 1, one by one, 
since it outputs to the monitor terminal device 12, the 
user can grasp the exchange of the information between 
the asynchronous data terminal device 1 1 and ISDN line 
network 14 by referring to the monitor information 
displayed on the monitor terminal device 12. Thus, 
when communication failure occurs, the user can 
perform the cause inquiry easily. Since a cause inquiry 
can be carried out at this time without using measuring 
devices, such as a protocol analyzer, it also becomes 
possible to achieve reduction of the cost concerning a 
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cause inquiry. Even if user does not have special 
knowledge, a cause inquiry can be performed easily. 

[0035] Since the protocol analysis result of an 
asynchronous PPP packet and a synchronous PPP 
packet is displayed on the monitor terminal device 12 as 
monitor information, the correspondence relation 
becomes clear. Thus, when communication failure 
occurs in connection between the asynchronous data 
terminal device 1 1 and Internet Service Provider 15, the 
cause inquiry can be performed promptly. Also a cause 
inquiry can be performed certainly. 

[0036] Although the case where the monitor terminal 
device 12 displayed monitor information was 
represented in the mentioned above embodiment, the 
asynchronous data terminal device 1 1 may display 
monitor information after cutting connection with 
Internet Service Provider 15. The operation is explained 
next. 

[0037] The asynchronous data terminal device 1 1 
requires monitor information from the terminal adapter 
1 3 after cutting connection with Internet Service 
Provider 15. For example, a user inputs the command 
like a "monitor requirement" by a terminal handling in 
the asynchronous data terminal device 1 1 . And in the 
terminal adapter 13, the terminal device control part 131 
receives the demand. 

[0038] Next, the terminal device control part 131 reads 
the monitor information stored inside the storage part 
137 by the asynchronous monitor part 135. 
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Monitor information may be directly read from the 
storage part 137 without going by the asynchronous 
monitor 135. At this time, it is assumed that the function 
of the format conversion part 132 is incorporated 
preliminary at the terminal device control part 131. And 
the terminal device control part 131 carries out format 
conversion of the monitor information and sends it out 
to the asynchronous data terminal device 1 1 . 

[0039] And the user can grasp the exchange of the 
information between the asynchronous data terminal 
device 1 1 and Internet Service Provider 15 by referring 
to the monitor information displayed on the 
asynchronous data terminal device 1 1 . Thus, even if 
communication failure occurs, the user can examine the 
cause of communication failure, without using the 
monitor terminal device 12. 

[0040] According to this embodiment, as mentioned 
above, after cutting connection between the 
asynchronous data terminal device 1 1 and ISDN line 
network 14, the terminal device control part 131 reads 
the monitor information stored inside the storage part 
137, carries out format conversion of the monitor 
information and sends it out to the asynchronous data 
terminal device 1 1 , The user can examine the cause at 
the time of generating communication failure by 
referring to the monitor information displayed on the 
asynchronous data terminal device 1 1 . When acquisition 
of monitor information is not required, the mentioned 
above method is especially immediately effective. 
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Since a cause inquiry can be performed without using 
the monitor terminal device 12, it also becomes possible 
to achieve reduction of the cost concerning a cause 
inquiry. 

[0041] 

[Effect of the invention] According to the invention 
corresponding to claim 1 , a monitor information 
memory means stores the exchange of the information 
made between a data communication terminal and a 
communication line network, even when 
communication failure occurs, a user does so the effect 
that the cause in communication failure generating can 
be examined based on the information stored by the 
monitor information memory means. 

[0042] According to the invention corresponding to 
claim 2, a monitor information memory means, since 
protocol analysis of the synchronous PPP packet by 
which an exchange is made between the asynchronous 
PPP packet and communication line network with 
which an exchange is made between data 
communication terminals is performed and the result is 
stored as monitor information, the user can examine the 
cause at the time of communication failure generating 
by referring to the protocol analysis result of an 
asynchronous PPP packet and a synchronous PPP 
packet which is monitor information. 

[0043] According to the invention corresponding to 
claim 3, a monitor information memory means includes 
the packet alignment means that rearranges an 
asynchronous PPP packet and a synchronous PPP 
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packet according to a time series, and a code analysis 
means that performs protocol analysis of the rearranged 
packet and acquires monitor information, a user does so 
the effect that the cause inquiry can be performed 
promptly, when it becomes easy to grasp the relation 
between an asynchronous PPP packet and a 
synchronous PPP packet and communication failure 
occurs. Also a cause inquiry can be performed more 
certainly. 

[0044] According to the invention corresponding to 
claim 4, a displaying means for displaying monitor 
information, the user can perform the cause inquiry 
promptly, when communication failure occurs by 
referring to the monitor information displayed on a 
displaying means. Since a cause inquiry can be 
performed at this time, without using expensive 
measuring devices, such as a protocol analyzer, even if 
reduction of the cost concerning a cause inquiry can be 
carried out and it does not have still more special 
knowledge, the effect that a cause inquiry can be 
performed is done so. 

[0045] According to the invention corresponding to 
claim 5, a format conversion means lhat carries out 
format conversion of the monitor information to the data 
format that is easy to display by a displaying means, 
even if it does not incorporate special functions 
(program) for monitor information to be displayed by 
the inside of a displaying means, the displaying means 
can display monitor information. Thus, reduction of the 
cost in presenting of monitor information can be carried 
out. 
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[0046] According to the invention corresponding to 
claim 6, a displaying means is a data communication 
terminal, the user can grasp monitor information with a 
data communication terminal if needed. Since another 
displaying means (for example, terminal device) for 
displaying monitor information become unnecessary at 
this time, reduction of the cost concerning the cause 
inquiry at the time of generating communication failure 
can be achieved. 



[Brief description of the drawings] 

[Drawing 1 ] is a block diagram showing the 
composition of the communications system including 
the terminal adapter according to this invention. 

[Drawing 2] is a block diagram showing the 
composition inside the terminal adapter 13. 

[Drawing 3] is a block diagram showing the 
composition inside the asynchronous- synchronous PPP 
conversion part 133. 

[Drawing 4] is a block diagram showing the 
composition inside the asynchronous monitor part 135. 

[Drawing 5] is an explanatory view showing an example 
of the monitor information stored inside the storage part 
137. 

[Drawing 6] is an explanatory view showin g an example 
of the monitor information displayed on the monitor 
terminal device 12. 
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[Drawing 7] is a block diagram showing the 
composition of the communications system including 
the conventional terminal adapter. 



[Description of numbers] 

1 1 Asynchronous data terminal device 

12 Monitor terminal device 

13 Terminal adapter 

14 ISDN line network 

1 5 Internet Service Provider 
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